It is shown that whenever the adsorption system can be described by a two-dimensional gas on which the substrate effects are less important than the adatom-adatom interactions, the computed temperatures at which the heat-capacity signatures display their maximum are in excellent agreement with the experimental measurements.
other model calculations.
In spite of its simplicity and its being an almost one-dimensional model, the MQH model gave for these systems good predictions for the temperatures at which the heat-capacity signatures display their anomaly. significantly, but also and more importantly, that most of the physics of the liquid-vapor equilibrium in two-dimensions is already in the 2 x N quasi-one- 6 to explain some details of the experimental heat-capacity signatures.
Due to the remarkable agreement between the experimental values of T and the ones calculated from the MQH model for the systems we have made our test, we have been encouraged to apply the model to a wider variety of systems so as to scan a greater number of experimental data. Our choices have been limited only by the availability of accurate estimates of the interaction strengths and accurate experimental heat-capacity signatures. In particular, we have considered Kr, CH 4 and 02 on graphite, and Cu, Ag, Au, Ni and Pd on tungsten. In the next section we review briefly the MQH model in connection with the computation of heatcapacity signatures. In the third and last section we present and discuss our results.
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II. Theorv
The theory of the 2 x N lattice has been extensively described in detail in
Ref. 1 and its application to the computation of heat-capacity signatures in Ref. 
(paper I).
In this section we give only the relevant results. In order to study the behavior of the heat capacity as a function of temperature, keeping the spreading pressure p and the number of adparticles q as constant, it is most convenient to work within the isothermal-isobaric ensemble, whose partition iV i-N X function for a system of q indistinguishable particles on a 2 x N lattice is p.
given by 
and x~)--
In Eqs. (4) and (5) the coefficients are defined as follows (j-
D.
where
From A(q,O,p), the heat capacity is given by
where the prime denotes the derivative with respect to 0; the value Oc -(kBTC)
at which C(q,O,p) exhibits its maximum is given by the solution of the equation
III. Results and Discussion
The MQH model contains very few parameters, namely V 0 , V 0 0 and V yet those parameters are apparently sufficient to determine the "gross" features of the statistics of adsorption. In this paper we are interested at the simulation of the critical temperatures as determined by the heat-capacity signatures.
Since the effect of V00 is expected to be small and since there is no reliable estimate for it, we have chosen V 0 0 0, which is equivalent to assuming a '.4 "rigid" lattice in which there is no interaction between two nearest-neighbor (3) , (4), (9) and (10), although the partition function and the Gibbs free energy do depend on V 0 the heat capacity, C(qfp) in the thermodynamic limit does not.
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The role of the substrate is analogous to that of a third body in the description of the interaction between two particles embedded in a three-dimensional medium, % and the only task the substrate accomplishes is to force the adsorbed particles
0.
onto a plane. The all-important parameter here is VII, i.e., the interactio;i In the MQH model the dependence of T c on V is essentially linear with a slope that depends smoothly on the coverage 8 (in particular, in the range 0.2 < e < 0.7, the slope varies between 0.37 and 0.44). In Figs. 1 and 2 we display T as c a function of IVill for two ranges of IV 1 ll, namely 0 -300 K (Fig. 1) and 2000-4000 K (Fig. 2) . To compare with data available from literature, we have chosen 8 = 0.5 for the systems on graphite and 8 -0.3 for the ones on tungsten. With the exception of Kr and Xe, the agreement between the prediction from the MQH and -* the experimental values for the systems shown in Fig. 1 Adsorbates in a commensurate phase cannot be properly described by a lattice-gas model such as the MQH one, in which the only role of the substrate is to constrain the adsorbate particles on a plane.
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In an incommensurate phase the adatom-adatom interaction dominates on the substrate influence, and the MQH model is expected to be well suited to simulate the heat-capacity anomalies corresponding to two-dimensional incommensurate phases. This has suggested 1 9 that some different mechanism of localization is causing the formation of a structure which is in registry with the solid substrate and with a positive value (11.6) of the incompatibility.
"hatever the case might be, we point out that although the quantitative account the harmonic zero-point energy correction (6-21/3 1-/h, the interaction a strength V 1 1 (a is the hard-core diameter of the adatom, f is the well depth and il is the reduced mass). This is displayed in Table I We cannot ascribe the discrepancies to a bad estimate of the adatom-adatom interaction strength that, for the systems on tungsten, has not been determined as accurately as for the systems on graphite.
'%. \*On the contrary, we expect that V 1 1 as given in Table I is an upper bound to the real value, thereby giving a less satisfactory result for T Again, the reason for this has to be found in the structural properties of these metal layers on tungsten surfaces: the lateral periodicity of the adsorbate is very close 2 6 (if not identical) to that of the substrate whose effects on the T 's are not taken into account by the MQH model.
*
In Fig. 3 we show the two-dimensional phase diagram which can be obtained In conclusion, the MQH model is very appealing for describing heat-capacity anomalies of adsorbate-substrate systems, provided (i) no solid commensurate phase is involved in the region around Tc , (ii) the pairwise interaction V among nearest-neighbor adparticles is the parameter that plays the major role in transition process, with only lower-order effects due to the substrate, and (iii) the transition is not of first order. These conditions are not very restrictive, and moreover, they are not independent because very often the first one implies the second, as has been already discussed, and in many instances also the third one, since several transitions from or into commensurate phases have been predicted to be of first order. 
